Evidence that brain-derived neurotrophic factor is required for basal neurogenesis and mediates, in part, the enhancement of neurogenesis by dietary restriction in the hippocampus of adult mice.
To determine the role of brain-derived neurotrophic factor (BDNF) in the enhancement of hippocampal neurogenesis resulting from dietary restriction (DR), heterozygous BDNF knockout (BDNF +/-) mice and wild-type mice were maintained for 3 months on DR or ad libitum (AL) diets. Mice were then injected with bromodeoxyuridine (BrdU) and killed either 1 day or 4 weeks later. Levels of BDNF protein in neurons throughout the hippocampus were decreased in BDNF +/- mice, but were increased by DR in wild-type mice and to a lesser amount in BDNF +/- mice. One day after BrdU injection the number of BrdU-labeled cells in the dentate gyrus of the hippocampus was significantly decreased in BDNF +/- mice maintained on the AL diet, suggesting that BDNF signaling is important for proliferation of neural stem cells. DR had no effect on the proliferation of neural stem cells in wild-type or BDNF +/- mice. Four weeks after BrdU injection, numbers of surviving labeled cells were decreased in BDNF +/- mice maintained on either AL or DR diets. DR significantly improved survival of newly generated cells in wild-type mice, and also improved their survival in BDNF +/- mice, albeit to a lesser extent. The majority of BrdU-labeled cells in the dentate gyrus exhibited a neuronal phenotype at the 4-week time point. The reduced neurogenesis in BDNF +/- mice was associated with a significant reduction in the volume of the dentate gyrus. These findings suggest that BDNF plays an important role in the regulation of the basal level of neurogenesis in dentate gyrus of adult mice, and that by promoting the survival of newly generated neurons BDNF contributes to the enhancement of neurogenesis induced by DR.